adaptive water management. While IWRM aims at the integrated consideration of environmental, economic and social issues in the management of water, adaptive management complements IWRM by putting more emphasis on learning and experimentation (Gupta et al., 2013) . A new development is the nexus governance paradigm that considers water management as a crosscutting issue that is intertwined with other sectors, such as energy and agriculture (Hoff, 2011; Gupta et al., 2013) . The importance of nexus governance is likely to further increase in future given the growth of global population and socio-economic development. Resource stocks are shrinking (e.g., groundwater, crude oil, or phosphorus resources) while the demand for energy, food and water is rising and ecosystem services are heavily impaired. Nexus governance requires understanding of the historical evolution of policies, as well as concepts and tools for the design of suitable policy instruments and governance frameworks to address challenges in the future. Several governance modes are available to design effective governance frameworks, including marked-based, hierarchical and network governance (Pahl-Wostl, 2009) , that need to be combined for a sustainable governance of the nexus.
Sustainability science and practice have addressed water, food and energy issues from the very beginning, however often without explicitly addressing their linkages. This report presents recent experiences in nexus governance at different levels to support understanding of the evolution of governance frameworks and potential future directions in policy development and implementation.
The Abstract: Coordination of policies in different sectors and at multiple levels is a major task for governing the water-energy-food nexus. Nexus governance has to deal with plurality of policies that are in place (e.g., interaction of policies across levels). Based on an overview of governance challenges, this report provides insights into policy instruments and experiences in their application at the global, national, regional and local levels. Institutional innovation is needed to develop democratic and participatory approaches that address the water-energy-food nexus. Another requirement is the development and implementation of binding environmental targets (e.g. water quality standards, land use distribution) which should be set at national or supranational levels. However, context-specific pathways should be established for different regions to achieve those targets. Various examples are provided to illustrate challenges and solutions to the implementation of a nexus governance approach.
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Short introduction to the topic of the session
Water resource problems are often caused by governance failures rather than by the resource base as such (PahlWostl, 2009 ). Governance issues have been addressed by several water management paradigms, including integrated water resources management (IWRM) and
Summary of key questions
The heterogeneity of drivers, impacts, and solutions in different sectors and policy levels are major nexus governance challenges. Nexus governance particularly has to include higher policy-levels in addressing a shrinking ecosphere at a global scale, including declining resources (e.g., fossil fuels, phosphorus, or groundwater) and ecosystems (e.g., forests or wetlands). The implementation process of the global Sustainable Development Goals (SDGs) can be an important step to foster policy coordination across sectors and levels. The UN High-level Political Forum on Sustainable Development organized the review process of SDGs with actors at the global, national, and regional levels. Thematic issues related to the water-energy-food (W-E-F) nexus are considered in several SDG goals, such as goals No. 2 ("Zero hunger"), No. 6 ("Clean water and sanitation") and No. 7 ("Affordable and clean energy"). The coordination of multiple actors and focus areas in the review process of SDGs has to be followed by a coordinated and coherent implementation strategy. Incentives need to be provided, for instance through assistance with access to financial and technical support, as well as best practices in terms of successful policies and institutional structures.
Policy coordination also requires institutional change and innovation. Multi-stakeholder processes are an important approach to coordinate across sectors and policy levels, and induce effective change of management and governance structures (e.g., Mostert et al., 2007, Hussey and Pittock, 2012 ). An example of institutional innovation is the Laguna del Sauce basin commission in Uruguay which integrates a range of actors (e.g., users, political bodies, regulatory agencies, local and national government). The basin commission was formed to address the issue of decreasing water quality in the basin. Experiences from this case point to several issues that can hinder the formation of such multi-stakeholder institutions: 1) scale mismatches between natural and management boundaries; 2) a command-and-control paradigm; and 3) a lack in analytical understanding, monitoring and evaluation frameworks. The concept of the W-E-F nexus, and its consideration and implementation in practice is expected to support co-evolution of institutions and paradigms towards mutually supportive policies.
The case of energy crops is another example showing that a sustainable solution requires multi-level and multi-sectoral policy coordination as well as continuous monitoring and adaptation of policies. The German Water Board of Oldenburg and East Frisia (OOWV) has played a key role in policy coordination by involving stakeholders in their efforts to decrease groundwater contamination. The OOWV has designed different measures in their groundwater protection program, including deepening of wells, support of organic farming, cooperation with farmers, and an afforestation program. While this program turned out to be successful until 2005, intensive animal husbandry and an expansion of biogas plants and energy crops in the region reversed the decreasing trend of residual nitrogen levels in the groundwater, due to rising amounts of manure, ploughing of grasslands and maize cultivation. Thus, the success of policies implemented by the regional water board was diminished by supraregional drivers, such as national policies (e.g., "German Renewable Energy Act") and international policies (e.g., "EU Directive on the Promotion of the use of biofuels and other renewable fuels for transport" and "United Nations Framework Convention on Climate Change"). This shows that the governance of the W-E-F nexus requires a continuous process to coordinate and adapt policies and strategies. In the case of groundwater contamination, amendments of the German fertilize law may be required to solve this problem by controlling production, transport and use of manure.
3 Key messages and recommendations of the session -Nexus governance has to address processes at different levels to deal with a diminishing ecosphere and plurality of policies (e.g., different policies at global, national, regional and local levels). Nexus governance particularly has to include higher policylevels in addressing a shrinking ecosphere at a global scale. At the same time, policies also have to consider local peculiarities and to engage local institutions. -A global dimension for nexus governance is the review process of global Sustainable Development Goals at the new UN High-level Political Forum on Sustainable Development that applies such a mix of bottom-up and multi-level design. -Institutional innovation is needed to develop governance structures that involve democratic and participatory approaches, and systematically consider the W-E-F nexus. -Binding environmental targets (e.g. water quality standards, land use distribution) are needed that, at the same time, include some degree of flexibility to enable different regions to achieve such targets through context-specific pathways. -Governance structures have to be flexible to be able to respond to social-environmental changes. A monitoring system should be in place to assess the success of policies.
-Science has to further develop an analytical understanding of policy coordination across sectors and levels to identify suitable policies as well as monitoring and evaluation frameworks.
This report is based on the Session "The Need for Horizontal and Vertical Coordination in Governing the W-E-F Nexus at the International Conference Sustainability in the WaterEnergy-Food Nexus. Synergies and Tradeoffs: Governance and Tools at various Scales" held in Bonn, Germany, on 19th and 20th of May 2014.
